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1 

Hj oflpw qpi e oTHootTCJi k Mcrajuioo6paCoTKe, 
npejntamawo fliw o6paficmcn OTaepcm* a Tpy 
Gax h MomeT Cam ftcnanuosaBo npn okojto- 
Tenuroi oojntfJotKe muoowf^ncacHX ormepcnrt 
ipy5 bam ntapo-rmeBMO- a ametmnKux nrra- 
jiei motoaom ne4>opM*mfoHHoro nporamBaiow 
(oopftoBajou). 

Hsboctoh KHcrpyMein aiw prma«m Tpytt. co- 
jiapnciuiJrit cryncinaTyw onpaaicy c Hanpccco 
BaHXMvoi na km oe^opMXpyvaaiMN Konmavoi. 
na oca on pa a km BbmomieBa mumKOpmocxaa 
pacTOsxi. a cTemcax onpaBKB - paiDonmne 
otB«pcnui 9 na topnaa aronen - painujMWC 
na3kf t coo6maiotu]tecJi c oTwpcnw*oi onpaaKK. 
HncTpyMtm oa6xeH chctcmo* nojum paOoset 

XKfDCOCTH B 06pa30B2HHMe OTBCpCTKXMH II 1038* 

mx Kananbi [1]. 

PaaoemrremROH cmbjkoh jueaajy noBcpxHocrwo 
Tpy6w h pa6ovfMM Kora»HEMM npn pa6oTe 3to- 
ro KHCTpyMCHTa *bjiactcji napoBOM cnon t ofv 
pasyaxoKHC* b peiyroTaie narpcea pafxr»cH 
aauococTM b nonocTM hh cTpy mc ht a no TCMne- 
parypbi tfapoo6pa5oaaimfl, oh pafxrraer tojtiko 
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mo npenBapBTejibRO HarpctoMy flo TeMnepaiypw 
ropmero w^opMnpOBarou Mcrajuu rpyfiM. 

HeaocwTKOM^ yroro HHCTpyMcma xBJweiai 
to. no Ana nonroTOBKH k paoore oh ip< oy- 
er BapnAKH pafoKfl bowkoctw nonocTH R 

5 upeffBipwrenuioft pa^nam 3axonHoro kokxu 
Tpyot*. Ha Bwxoflc id TpyCw nocjie okojtw- 
hx* npooecca paanaKH HHcrpyMeHT HarpcBacTca 
ao teMncpatypM bhujc napoooptaoBamw pa6o- 
<xft Twococm, rto Bbntraaer onpencnrKmuc 

10 HeynoCcTBa npn rcciuiyaTamoi. Towoctw o6pa- 

60TKJ! OTBCpCTKfi TUCHM HHCTpyMCHTOM HCBbH 
COKM. 

IXcnk jDoCpcTCHMJi - noBWiiicHHc icaiecTBa 
o6pa6oTKH* 

15 nocTajntHHax uem» nocTHraeTC* tcm, <no h> 
BecTHbiii HHcrpyMCHT, concpxaiUHH nonyx> on- 
paBKy c HacajiccHMbiMii Ha «ee ac4>opMHpyTo- 

1UKMB 3JieMCHTaMH. B CTCHXiX KOTOOOH BMnOrt- 

hchm pajwamHWc otbcdcthb, a Ha Topuax 

W AC<}>OpMHpyiOtUJ1X 3HCMCHTOB, o6paiuenHbfx OOHH 

k apyroMy, - pannaJikHMe na3bi, a laic** ho- 
toWHX pa6o<iCM xhakocth QjiH nona^H CC A 
o6pa30BaHHT>ie oiBcp<rnWMH h na^aMM Kananbi, 
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CHafiactH cMOHTwpoB3inrMM b pacTO<n<e onpae- 
kh c B03Mo^aiocn»io orcBoro ncpeMruiCHHfl no 
/n>iM unoKOM c nopumcM, na HapyaoioH no- 
bcpxhocth KOtoporc BbmonucHa Kom»ucBaJi npo- 
tow a, cocflHHCHHaj? c nojiocifcio niTOxa h c 5 
omoiM H3 paflHajn>Hbix otbcpcthm onpaBKH, a 
nonocib urTOKa cocnmicHa c hctotohkom pa6o- 

qCH JKHflKOCTH, B KaMCCTBC KOTOpOH HCn0JIb3O» 

* Bana cMaauaaiouiaji aomxocTb. 

lia qcpTc^cc noxaoaH o6uikh bhu npejuiarae- to 
Moro HHCTpyMctrra, paipca. 
. MMCTpyMCHT concpjKHT KopnyoonpaBKy 1, no 
och onpaBKH BMnonHCMO ujunowpHnccKOC OT- 

BCpCTHC C pa3MCUl«HMWM B HCM flOHBipKHbfM 

% 3nCMCH70M — nonwM IUTOKOM 2 c nopuiHCM, |5 
BbmonHciofbiM aaomio co uttokom. Ha nopiu- 
hc BbmomicHa KOJibueBaji npoiowa e 9 cocjxh- 
itciniaii c nonocTbio ^ turoKa. B creKxax on- 
paBKH npcflycMOTpera pa^Hammic oTBcpcnw 
a mw nonBona cMaaowoii hgwkocth k nasaM w 
6 ita Topnax nccJwpNfHpyiomHx 3jicmchtob 3. 

lUTOK, yCTailOBnCHHMil C B03MO*CH0CTbK> BO> 

BpaTwornocrynaTejibHoro j&imzma b nonocrn 

OnpaBKH OTHOCHTCJIbHO pajXHaJlfcHbfX OTBCpCTHM 

b CTenxax, npcnenoBaTejibHo pacnpcacnncT no- M 

TOK CMaOOHHOH 30WK0CTH K 30H3M o6pa6oTXH. 

Pa6o<me 3J1CMCHTW 3 c yBCJnnHBawwHMHai 
k BbixoAy DMaMCTpaMH nocaaccHw na hhjthhjv 
pKMecxyw <QCTb onpaBKH, iuiothoc npHxanie 
apyr k flpyry paoowx djicmchtob h yaepxaHHe^ 
mx b raxoM coctohhhh o6ecne<niBacTCH raimoH 
4, HaBJiHHHBatouxcHCfl Hz nepeamoio «acn on- 
paBKH* 

PlOOTy HHCTpyMCRTa moxho npocjicflRTb na 
npHMCDC OOpaOOTKM OTBCpCTMH HJUMCTpOM 

70*°^mm npn npoTHnreajoiM aaroTOBKH H3 ipy^ 5 
6w c jXKaMerpoM oTBtpcnw 67 mm r tojhuh- 

nOM CTCHXJI 10,5 MM, MaTCpHAH - OTpKOHH*- 

HHo^HCBbiB ennaB Mapxn 3—125. 

06pa6oTKa npoH3B0jr>rrcH Ha BcpnocanbHOM 
npecce MOflcnH 11-63*0 c ycwiHCM 100 tc m 
MncTpyMCHT 3aKpenjweTCfi b bcpxhch Tpawp- 
ce npecca, otbc peine b tpyoe pa3najor Ha 
pa3Mcp 70 fC V 1 ?cM c HaSopoM pa6owx 3Hcmch- 
tob x. napy^HbiMH imaMcTpaMB cootbctctbchho: 
67,50; 68.75,7035; 70.55; 70.06 + 70,08 mm. 4$ 
ripn o6pa6once HapyacHbra miaMCTp Tpy6w yBe- 
jBroiBaeTC* ao 90 mm, ynpyra* yea/oca coctbb- 
jwct 0,47 - 0,52 mm, Bcmrnma ynpo<meHHO- 



ro cnofl - 1000 1100 mkm. flpH UBH*e- 

HMH HHCTpyMCHTa BHH3 npH nOJUCOfle K BCpX- 

HCMy TOpuy saroTOBKH 5 b urroK nocrynacT 
CMa3o*ma* aouiKOCTb (Macno KHnycTpwajibHOc 
20-30), KOTopaH HanpaajiHCTCH vepe3 pawa/nr- 

HblC OTBCpCTKH B OHpaBKC K paflHa/TbHMM Ita- 

3aM Ha topuax ncpBoro fle4>opMHpyiomcro 
3ncMeHTa* HpH nocjicxiywmcM abhkckhh HHcrpy- 

MCHTa BHH3, WTOK OepCMClUaCTCH BBCpX H 

nocncaoBaicnbHO pacnp^flennei cMaaowyio jwuv 
KocTb k Ae4>opMnpyiomHM 3neMeHiaM. npH 06- 
pamoM xoflfi HHcrpyMCHia unoK b 03 spa mac tea 
b hhjkhcc RCXOflHOC nono)KCHHe, fleTajiv roane- 
KacTca H3 onopHoro craKaHa h ukkji noBiopfl- 

CTCK. 

3KOHOMH4CCKHMT 3<tw|>€KT OT HCnOJIb30BaHHH 

npcflnaracMoro Hucrpy Me htb npn H3roTOBJiCHKH 
k omtuicktb fleTiJicH ita annapaT cocraBnHCT 
50 rwc py6. 3a cqcT yMCHbiucHHii npmrycKOB 
npn oKOircaTejTbHOH o5pa6oncc h 3aMCHW one- 
paoHH pacroiKH OTBcpcnw Ha nc^opMauHOH- 
hoc n poTJintB aHHC 6c3 ownw MCTaiina. 



OopMyJia H306pCTCHHJI 

HHCTpyMCHt pjia xonooHOH pairuw Tpy6, concp- 
TKzuudk nojiyio onpasKy- c HacaxeHHUMH Ha nee aen 

4K>pMHpyiOfIIHMH 371CMCHT3MH, B CTCHKaX KOTO- 
POH BbtnonHCHbi paJXHajTbHblC OTBCpCTIW, 8 Ha 

Topuax fle<Jx)pMHpyioamx 3hcmchtob, o6painen- 
Hbix ohhh k flpyroMy - pajwanbtnac ru3W, a 
Tax ace hcto^hmk paooneft jkhjikoctm xum noaa- 
tm ee b o6pa30BaHHbie OTBcpcnwMH n najaMH 
xaiiajibi, o t n tin 10 urn h~c r TeM, 
tto, c uejfbfo noBbiiueHHfl Ka^ecTBa o6pa6oiKH. 

OH CHa6*eH CMOHlHpOBaHHWM B nojiociH on- 
paBKH c B03MO«HOCTbio oceBoro nepeMemeHHA 
nonbiM uttokom c nopumeM, Ha HapyaotOH no- 
BcpxHOCTH Kotoporo BbuioJiHeHa KonbueBaji npo- 
TO«nca, coemmeHHafl c nojiocibio urroKa k c 
oohmm H3 paAHajaKboc oTBepcrHH, a nonocrb 
unoKa coeoHHeHa c hctowhkom pa6oieH )wux- 

KOCTH, B KS^eCTBC KOTOpOH HCnOTlb30BaHa CM3- 
3 b IB 3 K) HiaS )KHJUCOCTb. 

MCTOWHKH HH(J)OpMaUJIH, 

npHHHTbic bo BHHMaHHc npH 3KcnepTH3e 
1. ABTopcKoe CBHACTenfcCTBo CCCP N* 614862, 
kji. B 21 .0 4lA)2, 13.UJ6 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 ^m. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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